This paper presents a comparative study of emission line ratios of the Narrow Line Region (NLR) of Seyfert 1 and Seyfert 2 galaxies. It includes a literature compilation of the emission line fluxes [OII] [NeV] shows that Seyfert 1's and Seyfert 2's are statistically different, in the sense that Seyfert 1's have values smaller than those of Seyfert 2's, indicating a higher excitation spectrum. These and other emission line ratios are compared with sequences of models which combine different proportions of matter and ionization bounded clouds and also sequences of models which vary only the ionization parameter. This comparison shows that the former models reproduce better the overall distribution of emission line ratios, indicating that Seyfert 1's have a smaller number of ionization bounded clouds than Seyfert 2's. This difference, together with other results available in the literature, are interpreted from the point of view of four different scenarios. The most likely scenario assumes that Seyfert 1's have NLR's smaller than those of Seyfert 2's, possibly due to a preferential alignment of the torus axis close to the host galaxy plane axis in Seyfert 1's.
Introduction
The observation of broad polarized lines in the spectrum of the Seyfert 2 galaxy NGC1068 (Antonucci & Miller 1985) showed that Seyfert 2's can be Seyfert 1's where the direct view of the central engine is blocked. This is the basis for the Unified Model of AGN's, which assumes that objects of different activity class, like Seyfert 1's and Seyfert 2's, are the same kind of object, surrounded by a dusty molecular torus. The orientation of this torus relative to the line of sight determines whether the AGN is observed as a broad lined object (Seyfert 1), where the nuclear engine is seen through the torus opening, or as a narrow lined object (Seyfert 2), where our view of the central engine and consequently the broad lines, is blocked by the torus.
Several pieces of observational evidence supporting this scenario have been obtained during the last decade, the strongest one being the observation of polarized broad emission lines in the spectrum of several Seyfert 2 galaxies (Antonucci & Miller 1985; Miller & Goodrich 1990; Kay 1994; Tran 1995) . The observation of collimated radiation escaping the nuclear region of Seyfert 2's, seen as cone like emission line regions (Pogge 1988a (Pogge ,b, 1989 Schmitt, Storchi-Bergmann & Baldwin 1994 , Schmitt & Storchi-Bergmann 1996 , and references therein), or linear radio structures (Ulvestad & Wilson 1984a ,b, 1989 , also suggest that the direct view of the central engine is blocked in these objects. More direct evidence for the obscuration of the central engine in Seyfert 2's comes from the analysis of X-ray spectra, which show large absorbing column densities in these objects (Mulchaey, Mushotzky & Weaver 1992) . Also, the observation of H 2 O masers very close to the nucleus of some Seyfert 2's, like NGC1068 and NGC4258 (Miyoshi 1995 , Gallimore 1996 , Greenhill 1996 , show the presence of large concentrations of molecular gas, hiding the central engine.
Recent papers, however, present some results suggesting that not only the orientation of the circumnuclear torus relative to the line of sight, but also its orientation relative to the host galaxy may be important in the AGN classification. It was known since Keel (1980) , that there is a paucity of Seyfert 1's with edge-on host galaxies. This result was later confirmed by Maiolino & Rieke (1995) and Simcoe et al. (1997) , who suggested that, in some cases, dust along a Seyfert 1 galaxy disk may be responsible for the obscuration of the broad lines (making it appear as a Seyfert 2). Moreover, Schmitt et al. (1997) presented a comparison between the linear radio structure of Seyfert galaxies, with their host galaxy major axis. They found that the radio structures are more likely to be aligned close to the host galaxy plane axis in Seyfert 1's, but can have any direction in Seyfert 2's, confirming the result by Maiolino & Rieke (1995) . Another result that corroborates this scenario is the observation that the NLR of Seyfert 1's usually is much smaller than that of Seyfert 2's, when they are compared as if Seyfert 2's were observed pole-on, in the same way as Seyfert 1's (Schmitt & Kinney 1996) . The smaller Seyfert 1 NLR's can be understood if these objects have their torus axis preferentialy aligned close to the host galaxy plane axis, where there is less gas to be ionized.
The above results show differences between the NLR of Seyfert 1 and Seyfert 2 galaxies and point towards older papers, where some other differences have also been detected. Heckman & Balick (1979) and showed that the ratio [OIII]4363/5007 is larger in Seyfert 1's than in Seyfert 2's. This result indicates that the [OIII] zone of Seyfert 1's, when compared to Seyfert 2's, have larger temperatures and/or densities. Yee(1980) and showed that the emission lines, [OIII] , [OII] and [OI] , are more luminous in Seyfert 2's relative to Seyfert 1's of similar optical luminosity, consistent with the torus blocking part of the continuum light in Seyfert 2's. and Cohen (1983) showed that the emission line ratios [FeVII] [OIII] , hereafter), as well as 60µm continuum fluxes for a sample of 52 Seyfert 1 and 68 Seyfert 2 galaxies. These lines are used to compare the excitation of the NLR gas in Seyfert 1's and Seyfert 2's, through the analysis of different emission line ratios. A simple interpretation of the Unified Scheme would suggest that the spectrum of the NLR of Seyfert 1's and Seyfert 2's should have similar degrees of excitation. However, as shown by the above papers, this may not be true. Effects like the possible obscuration of parts of the NLR by the torus, or the smaller NLR size in Seyfert 1's, could influence the average NLR excitation in these two classes of objects.
The paper is organized in the following way, Section 2 presents the sample, the reasons for the choice of these emission lines and a discussion of the possible selection effects. Section 3 shows the results of the comparison between Seyfert 1's and Seyfert 2's. Section 4 shows the comparison between the data and photoionization models and discusses possible interpretations of the results, while Section 5 gives the summary.
The Data and Selection Effects
The usual way to analyze the gas excitation in galaxies is through the use of ratios between different emission line fluxes. The most common approach is to use BPT diagrams, which allow the differentiation between Seyfert 2's, LINER's and HII regions (Baldwin, Phillips & Terlevich 1981 Rola, Terlevich & Terlevich (1997) .
The literature was searched for Seyfert 1 and Seyfert 2 galaxies with measured emission line fluxes of the lines [OII] , [NeIII] , [NeV] and [OIII] . It was possible to find 52 Seyfert 1 and 68 Seyfert 2 galaxies, which are shown in Tables 1 and 2, respectively. These Tables give the names of the objects, B magnitude, radial velocity, Morphological Type (de Vaucouleurs et al. 1991 , Mulchaey 1994 , the IRAS 60µm flux, the reference from which the emission line ratios were obtained and the aperture size used to observe the spectrum. Notice that it was not possible to find [NeV] and 60µm flux, as well as Morphological Type for all galaxies in the sample.
An important point about the data collection is that, for every object, emission line fluxes from two different references were never mixed. Also, preference was given to data obtained with medium size aperture (3 ′′ -7 ′′ ), in order to include as much NLR emission as possible, but also avoid extremely large aperture sizes, which could include HII regions in the galaxy disk. The apertures given in Tables 1 and  2 were classified in 3 categories, S (small), corresponding to apertures smaller than 3 ′′ , M (medium), corresponding to apertures in the range 3 ′′ -7 ′′ and L (large), corresponding to apertures larger than 7 ′′ .
The radial velocities and aperture sizes (in arcseconds) were used to calculate the metric aperture sizes, which correspond to the dimension of the aperture in the galaxy (in parsecs), calculated assuming H 0 = 75 km s −1 Mpc −1 . These values were calculated by taking the square root of the slit area and, when comparing the average metric aperture sizes for Seyfert 1's and Seyfert 2's, it was found that they have similar values, with means and 1σ uncertanties of 1972±1578 pc and 2008±2101 pc, respectively. The Spearman rank test was used to compare the four emission line ratios with the metric aperture sizes. They do not show any correlation, confirming that aperture effects are not a problem for the analysis.
Since the sample was obtained from the literature, rather than selected from an isotropic property, it is necessary to check if both Seyfert 1 and Seyfert 2 galaxies have similar intrinsic properties. First it was checked if Seyfert 1's and Seyfert 2's have similar luminosities and are not biased towards high luminosity Seyfert 1's and low luminosity Seyfert 2's, which could imply a larger flux of high excitation lines in Seyfert 1's. This test was done by comparing the 60µm luminosities of the two groups of galaxies. Here it was assumed that the 60µm luminosity is nuclear radiation absorbed by the circumnuclear torus and reradiated in the far-infrared, so it should scale with total luminosity. However, notice that it can depend on the torus covering factor, which can differ for Seyfert 1's and Seyfert 2's. Also, it should be noticed that the assumption that 60µm luminosity scale with the nuclear luminosity must be taken with care, because, as pointed out by Pier & Krolik (1992) , the torus emission may be anisotropic even at 60µm.
The results for this comparison are shown in Figure 1 , where it can be seen that both groups have similar distributions, with the Kolmogorov-Smirnov (KS) test showing that two samples drawn from the same parent population would differ this much 44% of the time. Table 3 gives the number of Seyfert 1 and Seyfert 2 galaxies with 60µm luminosity available, their mean values, standard deviations, and the KS test probability. This Table also gives information about other results from the KS tests done below. The four emission line ratios were also compared with the 60µm luminosity, but the Spearman rank test did not show any correlation. It should be noticed, however, that not all galaxies have IRAS 60µm flux available, only 40 out of 52 Seyfert 1's and 52 out of 68 Seyfert 2's.
The second test checks whether the two groups have similar morphological types and are not biased towards Seyfert 2's in late type galaxies. Late type galaxies are more likely to have circumnuclear HII regions, which usually have much stronger [OII] than [NeIII] fluxes, and would make Seyfert 2's look like lower excitation objects. Figure 2 shows the distribution of morphological types, where it can be seen that both groups have similar distributions, with the KS test showing that two samples drawn from the same parent population would differ this much 99.86% of the time, in other words, would be more alike only 0.14% of the time. Table 3 shows the result of the KS test for this emission line ratio, which shows that two samples drawn from the same parent population would differ this much 0.02% of the time. . The KS test shows that two samples drawn from the same parent population would differ this much only 0.16% of the time. It should be noticed that it was only possible to find [NeV] fluxes for approximately 45% of the galaxies in the sample. This is due in part to the fact that not all detectors have a good sensitivity below λ3700Å and to the fact that most of the NLR studies are centered on emission lines above λ3700Å. Also, care must be taken when analyzing emission line ratios involving [NeV] , because the detection of this line can be biased towards high excitation objects. Figure 6 , where it can be seen that Seyfert 1's and Seyfert 2's have a similar distribution of values. The KS test shows that two samples drawn from the same parent population would differ this much only 23% of the time. This emission line ratio is shown here because it is one of the most common indicators of gas excitation. However, due to the large wavelength difference between the two lines (≈1300Å), this ratio is extremely dependent on internal reddening and even the small value of internal reddening E(B-V)=0. 
Results

Discussion
Photoionization Models
The results presented in the previous section show that the average excitation of the NLR of Seyfert 1's is larger than that of Seyfert 2's. This result is interpreted using diagnostic diagrams involving the emission line ratios studied in this paper. Figures 7a,b These results can be interpreted from the point of view of models that combine different proportions of matter and ionization bounded clouds. In these models the matter bounded clouds produce most of the high excitation lines ([NeIII] , [OIII] and [NeV] ) and little of low excitation lines ([OII] and [NII] ), while the ionization bounded clouds produce most of the low ionization lines and little of high excitation lines. The use of such models was proposed by Viegas & Prieto (1992) to explain the emission line region of 3C227. Later Binette, Wilson & Storchi-Bergmann (1996) (BWSB96, hereafter) used models of this kind to study the extended NLR of Seyfert galaxies, showing their efficacy in the reproduction of high excitation lines, like [NeV]λ3426Å and HeIIλ4686Å, as well as the [OIII] temperature, which has always been a problem for the traditional photoionization models which use sequences of ionization parameter.
Sequences of models adding different proportions of matter and ionization bounded clouds were calculated using the photoionization code MAPPINGS (Binette et al. 1993a,b) , following the description given in BWSB96. The models were calculated using a power law ionizing spectrum of the form F ν ∝ ν α , and two different values of α were tested, -1.3 and -1.5. The matter bounded clouds are ionized by this spectrum and the calculation stops when 40% of the incident spectrum is absorbed. The output, reprocessed spectrum from the matter bounded clouds, is the one that ionizes the ionization bounded clouds. The models also assume that the ionization bounded clouds leak some of the input radiation, in order to avoid overproduction of low ionization lines, like [OII] and [NII] . In the case of α = −1.3, it is assumed that the ionization bounded clouds allow 3% of the ionizing radiation to escape, while for α = −1.5 this value is 10%.
The models were calculated considering an isobaric prescription, where the pressure is constant within any matter bounded or any ionization bounded cloud. The ionization parameter adopted for the matter bounded spectrum was U=0.04. Nevertheless, for the ionization bounded clouds of the A M/I sequence (see below), instead of specifying the ionization parameter, their pressure was fixed at 20 times that of the matter bounded clouds, as done by BWSB96. The adopted density was n=50 cm −3 and the gas metal abundance was solar (Z=1). It is also assumed that the gas is mixed with a small quantity of dust µ = 0.015 4 and the abundance of metals in the grains is depleted from the gas. Notice that this is a very small amount of dust and, according to Binette et al. (1996) , higher amounts of dust produce only minimal changes in the output spectrum of ionization bounded clouds but can have larger effects on the matter bounded clouds. However, the matter bounded clouds are not expected to have a large quantity of dust, because it can be easily destroyed by the radiation field. The only independent parameter in these models is the ratio between the solid angle subtended by matter bounded clouds, relative to the solid angle subtended by the ionization bounded clouds (A M/I ). Larger values correspond to a larger contribution from matter bounded clouds relative to ionization bounded clouds and vice-versa. This parameter was varied in the range 0.01≤A M/I ≤ 634, in steps of 0.2 dex. These models are represented as a solid line in Figures 7a,b ,c, with the value of α indicated beside the line.
In order to test the effects of other physical and chemical conditions, two other sequences of A M/I models were calculated. In the first one α = −1.5, with the same parameters as above, but for gas with twice the solar metalicity (Z=2). In the second set of models α = −1.5 and Z=1, but the density is 500 cm −3 . These models have the same range of A M/I as above, are shown as a long dashed lines in Figure  7a ,b,c and are identified as Z=2 and n=500 cm −3 , respectively.
Just for comparison with the above models, MAPPINGS was also used to calculate traditional sequences of models, varying only the ionization parameter. The parameters of the models were, power law ionizing spectrum with α = −1.3, constant density n=50 cm −3 , metalicity Z=1 and dust content µ =0.015. As for the A M/I models, two other sequences, one with n=500 cm −3 and Z=1, and the other with n=50 cm −3 and Z=2, were also tried. It was assumed that 3% of the ionizing radiation escape from the clouds, in order to avoid the overproduction of low ionization lines. The ionization parameter was varied in the range −4 ≤Log U≤ −0.8, in steps of 0.2 dex. The three sequences of models are very similar, the only exception being the sequence of models with Z=2 in the diagram Log The comparison with the traditional U sequence of models, shows that they are a poor representation of the data points, even when varying parameters like the gas abundance or density. Only in Figure 7c , where the A M/I sequence of models has some problems to represent the observed distribution of points, these models could be a better representation for the data. However, they require unconventionally large ionization parameters (U>0.01).
Possible interpretations
Four possible interpretations for the above result are studied here.
1-) Part of the matter bounded clouds (which produce most of [NeIII], [OIII] and [NeV]), is hidden by the circumnuclear torus in Seyfert 2's.
A similar problem was found by Jackson & Browne (1990) in the comparison of Quasars with Radio Galaxies. They show that the [OIII] emission of Quasars is much stronger than that of Radio Galaxies, proposing that part of the [OIII] emission is obscured by the torus in the latter objects. Hes, Barthel & Fosbury (1993) showed that, when comparing the [OII] emission of Quasars and Radio Galaxies, which comes from a less obscured, lower excitation region, both classes of objects have very similar distributions, corroborating the obscuration scenario.
While the obscuration scenario can be the solution for Radio Galaxies and Quasars, it may not be the general case for Seyfert 2 galaxies. Assuming that the [OII] emission in Seyfert 2's is similar to that of Seyfert 1's and not blocked by the torus, we can calculate, using the average values given in Table 3 , that ≈40% of the [NeIII] emission, ≈55% of the [NeV] emission and ≈25% of the [OIII] emission should be blocked by the torus in Seyfert 2's. This could happen for some of the Seyfert 2's in the sample, but notice that these are large values and go against the fact that Seyfert 2's have lower excitation lines (like [OII]) more luminous than Seyfert 1's of similar optical luminosity (Yee 1980; . Also, Seyfert 2's usually have extended NLR's (Pogge 1989; Schmitt & Kinney 1996) . Another fact that goes against the obscuration scenario being the general case is that, if part of the high excitation emission line region is hidden by the torus, we would expect to see considerable amounts of polarized [OIII] emission in Seyfert 2's. As shown by Goodrich (1992) , with a small number of exceptions, Seyfert 2's do not have high degrees of polarized [OIII] emission. ¿From the analysis of the X-ray spectra of Seyfert 1's (Reynolds 1996; Weaver, Arnaud & Mushotzky 1995) , it is known that they usually have small column densities of absorbing material (N HI < 10 21 cm −2 ). Assuming a standard dust-to-gas ratio (A V = 5 × 10 −22 N HI ), it is possible to estimate a typical value of extinction from the above N HI , which is A V < 0.5 (E(B-V)≈0.2). In the case of E(B-V)=0.1, the [OII] emission of the ionization bounded clouds would be reduced by ≈35%, which could explain the difference between Seyfert 1's and Seyfert 2's. However, this scenario only works when the ionization bounded clouds do not block the direct view of the matter bounded clouds, otherwise the high excitation lines would also be obscured.
2-) We see a smaller number of ionization bounded clouds in
3-) There is a smaller number of ionization bounded clouds in Seyfert 1's, possibly due to the orientation of the circumnuclear torus relative to the galaxy plane.
In thisscenario Seyfert 1's have their circumnuclear torus axis preferentially aligned closer to the host galaxy plane axis, while in Seyfert 2's the torus can have any orientation. In this way, Seyfert 1's would have smaller NLR's, because their ionizing radiation would shine out of the galaxy disk and find only a small number of clouds to be ionized, thus resulting in a smaller number of ionization bounded clouds in these objects. On the other hand, since the Seyfert 2's torus axis can have any orientation relative to the host galaxy disk, there is a larger chance for the ionizing radiation to cross the galaxy disk in this objects, which would result in a larger quantity of gas clouds to be ionized. The clouds closer to the nucleus filter the ionizing radiation and the more distant clouds are ionized only by this fainter and filtered continuum. Due to the larger number of clouds along the disk, the nuclear radiation ionizes a larger number of clouds, and this effect is similar to be seeing a larger number of ionization bounded clouds in Seyfert 2's.
Some of the results available in the literature, discussed in the introduction, corroborate this scenario. Seyfert 1's have higher [OIII] 4363/5007 ratios than Seyfert 2's, which could be explained as higher [OIII] temperatures, or higher densities. If the higher [OIII]4363/5007 ratios of Seyfert 1's are in fact due to a higher [OIII] temperature, this is consistent with a smaller proportion of ionization bounded clouds in these objects, as shown by Binette et al. (1996) models. This interpretation can also explain the results obtained by Schmitt & Kinney (1996) , that Seyfert 1's have much smaller NLR's than Seyfert 2's (when they are compared in a similar way, as if they were seen pole-on). Kraemer et al. (1998) confirmed this to the individual case of the Seyfert 1 galaxy NGC5548, showing that this galaxy have a compact NLR, with a size of the order of 70pc.
The above results imply that the NLR of Seyfert 1's have less gas than the NLR of Seyfert 2's, which can be explained if the Seyfert 1's torus axis is aligned closer to the host galaxy plane axis. This scenario is supported by the observation of a lack of Seyfert 1's in edge-on galaxies (Keel 1980; Maiolino & Rieke 1995; Simcoe et al. 1997) and by the relative orientation between linear radio structures and the host galaxy major axis in Seyfert 1's (Schmitt et al. 1997 ).
4-) Seyfert 2's are more associated with circumnuclear star formation (high metallicity HII regions)
than Seyfert 1's. Since high metallicity HII regions are strong emitters of [OII] and weak emitters of [NeIII] , if the nuclear emission of Seyfert 2's is more likely to be mixed with HII regions than Seyfert 1's, this would explain the fact that their NLR's show less excited gas. Some evidence for the existence of circumnuclear regions in Seyfert 2's is given by Heckman et al. (1995) , Heckman et al. (1997 ), Thuan (1984 . However, this evidence is restricted to a small number of galaxies and it would be necessary to study the stellar population of a complete sample of Seyfert 1's and Seyfert 2's, in order to see if there is any difference between these two classes of objects and if Seyfert 2's in fact have more circumnuclear star formation. One such attempt was done by Schmitt, Storchi-Bergmann & Cid Fernandes (1998) , who synthesized the nuclear stellar population of 20 Seyfert 2's, showing that young stars usually contribute with less than 5% (less than 1% in more than 50% of the sample) to the light of these galaxies at λ5870Å. in Seyfert 1's and Seyfert 2's, shows that the two groups are considerably different, with the Seyfert 2's spectra presenting more low excitation emission than the spectra of Seyfert 1's. The emission line ratios are compared with sequences of models in which only the ionization parameter varies, as well as with models which combine different proportions of matter and ionization bounded clouds. It is shown that the distribution of observed points can be better represented by the latter models, with Seyfert 1's having a smaller number of ionization bounded clouds than Seyfert 2's.
Summary
Four possible interpretations for this difference are proposed. The most likely explanation is that Seyfert 1's have smaller NLR's, thus have a smaller number of ionization bounded clouds. The NLR's of Seyfert 1's could be smaller than those of Seyfert 2's, due to an inclination effect. There is a growing amount of evidence, showing that the torus axis of Seyfert 1's is more likely to be aligned close to the galaxy plane axis, while in Seyfert 2's it can have any direction (Schmitt et al. 1997; Simcoe et al. 1997) . In this way, the amount of gas ionized by the nuclear radiation would be smaller in Seyfert 1's than in Seyfert 2's, resulting in a larger number of ionization bounded clouds in these objects.
Two possibilities assume that part of the matter bounded clouds is hidden by the circumnuclear torus in Seyfert 2's, or that the ionization bounded clouds are seen from the back in Seyfert 1's, creating the impression that Seyfert 1's are more excited than Seyfert 2's. The evidence presented above go against these two scenarios as a general case. However, it is not possible to rule out individual cases where they could happen.
A fourth possibility assumes that Seyfert 2's have a larger number of circumnuclear star forming regions, relative to Seyfert 1's. There is some evidence of circumnuclear starformation in some Seyfert 2's. However, it still should be determined if this happens for all Seyfert 2's and if there is a difference between the stellar population of the two types of Seyferts.
It should be noticed that the results presented in this paper were obtained from a sample selected from the literature, rather than a sample selected from an isotropic property. Although it was shown that the two samples have similar intrinsic properties, there could still be some selection effects affecting the results. In order to avoid this, it would be important to test these results using homogeneous measurements of a sample selected by an isotropic property.
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